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L. E. J. Brouwer
Brouwer is mentioned once in Michael Polanyi’s Personal
Knowledge p.261 [274] footnote:
L.E.J.Brouwer agrees with Poincaré on this. See H.Weyl,

Philosophy of Mathematics and the Natural Sciences,
Princeton, 1949, p. 51.




Pioneer in Modern Topology

In classical mathematics, he founded modern topology by
establishing, for example,

» the topological invariance of dimension and
> the fixed-point theorem.
» gave the first correct definition of dimension.

(van Atten, Mark, "Luitzen Egbertus Jan Brouwer”, The Stanford
Encyclopedia of Philosophy)



Mathematics circa 1900

» Mathematics - greater abstraction and formalization
using set theory and symbolic logic

v

Axioms and formal inference rules

» Mathematical objects constructed as sets with
structure, some finite but often infinite.

» Many mathematicians (eg. Poincaré, Lebesgue, Borel,

Kronecker) objected to the unbridled use of infinite
sets defined with arbitrary predicates



Polanyi’s Critique

| have said earlier on that we can understand mathematics
only by our tacit contribution to its formalism. | have
shown how all the proofs and theorems of mathematics
have been originally discovered by relying on their intuitive
anticipation; how the established results of such discoveries
are properly taught, understood, remembered in the form of
their intuitively grasped outline;



Polanyi’s Critique (cont.)

how these results are effectively reapplied and developed
further by pondering their intuitive content; and that they
can therefore gain our legitimate assent only in terms of our
intuitive approval. | have indeed shown that all articulation
depends on a tacit component of the same kind for
conveying a meaning accredited by the person uttering it.
(Polanyi, M., 1958, Personal Knowledge, The University of Chicago
Press. p.188 [200])



Brouwer’s First Act of Intuitionism

Completely separating mathematics from mathematical
language and hence from the phenomena of language
described by theoretical logic, recognizing that
intuitionistic mathematics is an essentially languageless
activity of the mind having its origin in the perception of a
move of time.



First Act of Intuitionism (cont.)

This perception of a move of time may be described as the
falling apart of a life moment into two distinct things, one of
which gives way to the other, but is retained by memory. If
the twoity thus born is divested of all quality, it passes into
the empty form of the common substratum of all twoities.
And it is this common substratum, this empty form, which
is the basic intuition of mathematics.

(Brouwer, L.E.J., 1981, Brouwer’s Cambridge Lectures on Intuitionism,
D. van Dalen (ed.), Cambridge: Cambridge University Press. pp. 4-5)



Development of Intuitionistic Mathematics

» Resistance from the mathematical community,
especially David Hilbert.

» Parts of intuitionistic mathematics was formulated in
more conventional ways.

» The logical part was formalized and shown to be
similar to classical logic except for law (or principle) of
the excluded middle (LEM/PEM).

» This form of intuitionism could be studied along side
other approaches without any foundational conflicts.

» The second half of the 20th century saw a flurry of
activities in constructive mathematics and application
of intuitionistic logic in constructive proofs and
reasoning about computer programs.



"Essentially Languageless Activity of the Mind”

» This key aspect of Brouwer’s Intuitionism did not
receive much attention.

» All mathematical objects are constructions of the
human mind and exist only in the mind of the
"creative subject”.

» Intuition comes before any formalization into a
mathematical language.

» Formal notation is useful for communicating with
others, but will always be limited and does not capture
all the intuition.



"We know more than we can tell”

» Can we identify the languageless activity of Brouwer
with the tacit knowing of Polanyi?

» Can advanced mathematics be done in the tacit
dimension?

» They are similar in rejecting the view that mathematics
can be formalized and understood objectively.



How Brouwer Supports Polanyi

» The human mind creates and reasons about complex
mathematical objects without language or formal logic.

» Any formalization is an approximation of what is
intuitive in the mind and so should be considered
provisional.

» Brouwer’s intuitionism is a concrete example of tacit
knowing and reasoning in a very rigorous domain.

» Intuitionism vindicates the tacit dimension by treating
intuition not as a flaw to be eliminated, but as the
living source of mathematics.



How Polanyi Supports Brouwer

» Polanyi’s emphasis on the importance of the intuitive
tacit understanding provides Brouwer with the
epistemological grounding where mathematics is an
intuitive and personal activity.

» With it, Brouwer would have had a better defense of
the intuitive and personal aspect of intuitionistic
mathematics and not let it be formalized so early and
lose its distinction.

» Tacit knowing shows how intuitionism’s languageless
mental activity can be communicated to another mind
via apprenticeship and indwelling.



Pre-Mature Formalization Inhibits Creation of
New Mathematics

» Dwell in the tacit dimension (of mathematics) and
develop intuition.

» Formalize what is well understood.

» Be OK with informal language.

» Adapt the logic to suite the mathematical objects.
» Eg. infinitesimals require intuitionistic logic

» If paradoxes arise, return to intuitive ideas and

reformulate.

» Lessons for teaching mathematics:

» Dwell on the original intuitions.



